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Air Monitoring Procedure
1. Introduction

The Air Monitoring Procedure provides for measuring the concentration of
radioactive airbome dust that could be generated and emitted into the
atmosphere as a result of the excavation, moving, and loading activities
planned at the Site. The objectives of data collection for air monitoring
activities are as follows: '

¢ Collect airbome radioactivity data for the purpose of determining the
exposure of workers participating in Site activities to airbome
particulates

+ Collect airborne radioactivity data to measure releases of airbome
radioactivity to the environment and ensure that people living and
working in the surrounding areas of the Site are not exposed to
radiation above acceptable limits -

o Collect airborne radioactivity data to evaluate work procedures and
Site control measures for the purpose of keeping exposures to both
workers and the general public as low as reasonably achievabie
(ALARA).

2. Regulatory Requirements and Administrative Limits

32 IAC 340.320 states that a licensee must demonstrate compliance with the
dose limits for individual members of the public. The Site Air Monitoring Plan
is based on being able to demonstrate that the average concentrations of
radioactive materials in gaseous and liquid éffluents at the boundary of the
unrestricted area do not exceed the limits specified in Table 2 of Appendix B
to 10 CFR 20. The radionuclides in the thorium and uranium series that could
potentially be encountered during Site activities are listed in Table 1 of the Air
Monitoring Plan. Th-232 has the most restrictive concentrations for both the
Derived Air Concentration (DAC) and Air Effluent Limits.

Th-232 ClassW DAC=5x10"3uCi/mi Air Effluent=4x10"pCi/mi

Both worker exposure to airbome particulates and effluent release limita will
be based on Th-232,

3. Air Monitoring Equipment and Materials
» Staplex Model TFIA High Volume Air Samplers (or equivaient)

» Gilan Model BDXII Low Volume Personal Air Sampler (or
equivalent)
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o Staplex Model TFA810 “Ashless” Filter Papers — 95% collection
efficiency of 1-micron particles. Effective efficiency of 70%
(penetration absorption 30%)

e Zefon Model 739 MCE Filter Cartridges — 37mm x 0.8um
membrane filters

e Ludium Model 2200 Scaler w/ Model 43-10 alpha scintillation

detector

» Radiological Air Sample Data Form — Area Monitors, Form SOP
212-10 -

» Radiological Air Sample Data Form — Personal Air Monitors, Form
SOP 212-11

Site Air Monitoring Procedure
4.1 Background Air Quality

One downwind, high volume air sample shall be collected for a minimum
of forty hours prior to the commencement of excavation activities. This
sample shall be analyzed the day after collection and then again after four
days to allow for the decay of short lived radon and thoron daughters. The
count, after four days decay, will serve as the official measurement of the
background airbome alpha concentration. Future results during Site
operations should be compared to this value to see if further engineering
controls or procedural changes are warranted.

4.2  Perimeter Air Monitoring — High Volume Samplers

Four air monitoring locations shall be used during all excavation activities.
Samples shall be collected during all operations where potentially
contaminated soils are being excavated, moved, or loaded. One monitor
shall be placed on each perimeter of the site (North, South, East, and
West) and collect samples at a height between one and two meters above
the ground. Flow rate through air samples shall remain between 20 and
60 cubic feet per minute. Air sample filters shall be collected and replaced
daily and submitted to the laboratory for analysis. Samples analyzed from
the perimeter high volume monitors shall be used to determine the amount
of airbome radionuclides leaving the Site.

4.3  Personal Air Monitoring — Lapel Samplers (Low Volume)

All workers participating in Site activities that involve the excavation,
movement, or loading of potentially contaminated soils within a
radiological exclusion zone shall wear a Personal Air Monitor (PAM) to
evaluate the air quality in the worker’s breathing zone. The Health and
Safety Coordinator may require that additional personnel wear PAMs if
there is a potential for that worker to encounter airborne particulates

P.83/87
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Site operations. Samples shall be collected the entire time a

worker is inside the exclusion zone and the cumulative time recordéd.
Flow rate through air samples shall remain between 2 and 4 liters per
minute. Air sample filters shall be collected and replaced daily and
submitted to the laboratory for analysis. Samples analyzed from the

PAMs

shall be used to determine potential contributions to worker’s dose

from airbome radionuclides.

5. Air

5.1

Sample Analysis
High Volume Sample Analysis

A 1.75 inch diameter cutout shall be obtained from each 8"x10”
high volume sample collected. All data pertaining to the sample
shall be included on the Radiological Air Sample Data Form — Area
Monitors worksheet. This worksheet contains the calculations
required to detemmine total sample volume and sample
concentration,

Each sample shall be analyzed the day after collection for gross
alpha concentration. The minimum counting time is 30 minutes for
Th-Alpha. The “day after” count will serve as a comparison to
identify high gross counts from the previous day. Itis expected that
naturally occurring radon and thorium daughters will interfere with
analysis, so the sample must be reanalyzed in four days. Thoron
(Rn-220), if present in significant amounts, will require up to four
days to allow for the decay of its Pb-212 daughter (10.6 hour half
life). The count, after four days decay, will serve to be the official
measurement of Th-Alpha.

Th-232 is the most restrictive of the applicable radionuclides that
may be present during Site operations.- The Th-232 contribution
will account for 20% of the total alpha activity, so each gross alpha
count must be divided by five to determine Th-232 concentration.

Multiple concentration measurements improve both precision and
detection capabiiity. Although air samples shall be counted the
following day (and again four days later), effluent releases shall be
reported on a weekly basis using the following calculation:

Equation A.9 NUREG 1400

Cavg= Hs__l_,ga
zT,
where C = effluent concentration in pCi/ml
T.= duration of sample collection

P.o4.-a7
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Sample concentration shall be determined using the following
calculation:

Equation 6.9 NUREG 1400

C=__ Ry
E FKT,df (5)

Where: Ny _ Ny

n=netcountrate; Rn=Ry—R,=Tq T,
E = fractional filter efficiency

F = air flow rate through the air sampler, cm*/min
Cubic feet per hour x 28.316 kters/cth x 1000 mV liter

K = Counting efficiency in cpm/ uCi
T, = duration of sample collection =
Cf = collection vs. analyzed ratio: conversion factor = 0.035
note: cf is not part of original NUREG calculation. 1 has been added to account for the
fact that we are only analyzing 3.5% of total sample
S = Samples are analyzed for gross alpha activity. Gross alpha concentration is
to be divided by five to determine Th-232 concentration

Personal Air Monitor Sample Analysis

Personal Air Monitor (PAM) samples shall be analyzed in the same
manner as the high volume perimeters samples. The only
exceptions are that samples may be collected over the course of
one week and that calculations are performed on a different
worksheet — Radiological Air Sample Data Form — PAM'’s, Form
SOP 212-11.

The action level for aitbome radioactivity shall be 30% of the
Derived Air Concentration (DAC) for Th-232 (DAC=5x10""3 uCi/ml).
When PAM analysis indicates that concentrations have reached 1.5
x 107"® uCi/ml, Level C protection may be considered. It is not
anticipated that airborne concentrations will reach this level.
Engineering controls, such as wetting of soils, and procedural
changes shall be implemented to keep airbome concentrations
ALARA.

At the conclusion of the project, data obtained from PAM's shall be
used to determine a dose from airbome radionuclides for each
monitored worker.

P.@25-/07
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6. Investigations and Corrective Actions

The Health and Safety Coordinator will perform investigations and responses
consisting of one or more of the following actions in the event that Action
Levels are exceeded:

Verification of laboratory data and calculations.
Analyze and review probable causes.
Evaluate need for reanalysis or additional analysis on original sample.
Evaluate need for resampling.

Evaluate need for sampling of other pathways.

Evaluate need for notifications to regulators

Dose assessments/bioassays.

lvg

7. Attachments

7.1Table 1 Derived Air Concentrations (DACs) and Effluent Air
Concentrations of Selected Radionuclides in the Uranium and Thorium
Series

7.2Minimum Detectable Concentration Calculation — Area Monitors.

7.3Minimum Detectable Concentration Calculation — PAM’s

7.4 Radiological Air Sample Data Form — Area Monitors, Form SOP 212-
10

7.5Radiological Air Sample Data Form — PAM'’s, Form SOP 212-11
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21) SOR-212, Section 5.4.1 Gross alpha measurements for determining air -
concentrations should include an adjustment for the number of alpha particles (There
are 6 in the equilibriurn Thorium Decay Series)-and the loss of radon-220 and its decay
products between the source and the air filter,

The Th-232 decay series contains seven alpha-emitting nuclides: Th-232, Th-228, Ra-
224, Rn-220, Po-216, Bi-212, and Po-212. Of these, the first three nuclides can be
assumed to be in complete equilibrium. The noble gas Rn-220 (thoron) may be ejected
from the original matrix by reccil from the alpha particle decay of Ra-224. The fraction
of Rn-220 that is removed via emanation is dependent on several variables, and is
assumed to range from 10% to 40%. The emanating fraction is assumed to be
transported away from the original matrix. If 40% of the Rn-220 escapes, the activity of
the Rn-220 and its three alpha-emitting progeny nuclides will be at 60% of the Th-232
activity. These four alpha-emitting nuclides produce a total of 3.35 alpha emissions per
Rn-220 decay. Since the Rn-220 activity is 60% of the Th-232 activity. these four
nuclides only emit the equivalent of two alpha particles per Th-232 decay. These two
alphas when combined with the three alpha particles from the nuclides in fufl eguilibrium
with the parent, result in the total emission of the five alpha particles. Thus, the Th-232
contribution will be one-fitth ar 20% of the total aipha activity,

For the reasons stated above. gross alpha concentrations shail be divided by a factor of

five to determine the air concentration of Th-232, which is the most limiting of the
applicable air effluent concentration fimits (4x107'® uCifmi).
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